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HILITANY SPECIFICATION

APMOF FLATE , AMMZNW ALWY , w22QABLE
S083 AND 5456

Thi6 specification is approved for use by the -y Mterials
and Mechanics Research Center, Depert=ent of the A~. and is
available fm use &# all Dopartmnta an6 Agenclrie of the
Department of Oefenae.

1. SCOFS

1.1 g. TN8 specification ccvern 50e3 and 3456 wrought alwn.in= allq

armor plate which iE weldable and has balliatic properties meeting the
requirements of this specification. The !mm.iml thictiesn af ‘azmzr plete

covered by this specification in one-guarter to three imhes, imlusive.

2. APPLICASLZ ~S
.- ,,. ..

Z.1 GOverment ancuments.

.. ---- . . .. . ,-----
2.1.1 Specifications and stantlem.

the follouim a-iflcati=s~ s~~~
that iesue of the Deb itmeit &f Oaf&inse
(MISS) specified in the @ol\citetion,
the extent specified herein.

SPEC1F1CATIONS

WZLITARY

AAA-PPS-1 - Aluminum Alloy Armor - Plate, Forged. Srtrudad

beneficial commente ( recunrnendatione, additionm, dektiona ) and any pertinent
data which may ba of use in improving this document should be addmnsed to:

Director, US Army Uaterlals and l!~hanics Rnuearch tinter, MITJx D~sM ,
Watertown, MA 02172 by using the oelf-addrce.md Standerdication Document
mrovement propotm 1 (DD POm 1426) ~peari~g at the ~ ~ t~e ~~nt or
by letter.



NXL-A-46027G(MS)

FEUERAL

Fed. Test Method Std. No. 151 - Meta161 Teat Methods

MILITARY

NIL-sTD-129 - Narking for Shipment and Storage

(Copies of specifications, standards, handbaoks, drawings, and publications
reguired by manufacturer in connection with specific acquisition functions
should be obtained from the contracting activity or as directed by the
contracting officer.)

2.2 Dther publications. The following documents form a part of this
specification to the extent specified herein. The issues of the documents

which are indicated as DoD adopted shall be the issue listed in the current
DoDISS and the supplement thereto, if applicable.

MISRICRN NATIONAL S2AMDARD. XMSTITUT3L (MKZ]

ANSI-H35 . Z - D~ensiona 1 Tolerances Foz Aluminum Mill Products
,..

[Application for copies should be addreesed to the American National

.%.sndarde Institute, 1430 Broadway, New york, Ny 10018. )
—. —. ——-. .

AiI&KAN SCCIETY FOR TE@T3NG AND HATSRXALS (ASTM) STANDARDS

... . . ... ....... . . . ... .... ..
mM B 557 - Tensiom Testing ,Wro~ht and Caet’Alu&i’&& and Makjiisi&-AlloY

%%,% .,;#J”*Jl!,m,A.,,,;;,,1w::,;,;Xill:;ni,jl,;;,;lr~v~,,.,<,,., ‘NW!K,.!,:u>,ql,Mw-,.r., w ., “,..I “ I m d! ; L&k}vi ,:I;,,J,, :;,; il .,,14’.1,. ,,..

AS2UG47 - Determining Susceptfbi Iity to Stre ss+orro~ion Crackirig of
High Strength Aluminum Alloy Products

(Application for copies should be addreeeed to the American Society for

Testing and Naterials, 1916 Sate Street, Philadelphia, Pennq’lvania 19103. )

,.,
(Technical mciety and technical association specific.ati%s and standards

are generally available for reference frcm libraries. They are also
distributed among technical groups and using Federa 1 agenti.es.)

2.3 Drder of precedence . In the event of a conflict between the text of
this specification and the references cited herein, the text of this
specification shall take precedence.

.
3. REcuIssNsurs

.,., ... .,,,,.... ....... .. .. . ....”....... ........ . . ,,. ..

3.1 First article. Unlees the COntraCtOr has furniehd armor Waler ttda
specification within a period of 37 months, the contractor shall submit
samples to the contracting officer or his authorized representative for

aPP~wl in accordance with 4.2.1. The first article ballistic test (see
4.4.1. 3) may be waived at the discretion of the procuring activity if the

. .

●
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lubA-46027G(NR)

manufacturer witkdn 37 monthn hat+produsad acceptable plate within plus and
minus 0.250 inch of the thickness (or thicknesses] to be supplied on the
contract, provided also that no changac b6ve baeo made in ttiiprocessing
technique and other test conditions.

3.1.1 First tima producer. First time producere wit?hfng to qualify to this
specification should follow the instructions of 6.4.

3.1.1.1 Chenqe in mill processing. Mter em armor materiel has
successfully canplied with the requirements of this Specification. any
delibarete change in processing shall be drawn to the attentionof the
procuring activity. If the material processing in changed, the first article
tests m6y again be required by the procuring activity to assure compliance
with the requirements of this specificeti.on.

3.2 Chemical COmPasitim . Chemical o~ition nhall be within the limits
shown in table I. A certification of esdoznte of the chemical cunposition
of the alloy shall be furniehed with th6 ballietic test plates.

3.3 ?lachanical properties. UnlOss
“*

~ qecified in the contract or
order, the mechanical propertied. of tk apecismn taken in the
longitudinal direction sI1611meet the amfp#_nt6 d table XI.,..,

3.3.1 If mechanical prepcrty rwpimnte d.iffer frun those contained in
teble 11 or additional properties axe Q9cified other than ‘those mentioned in
3.3, the ballitrtic requirements sh?ll M-,negotia:,ed bmween, th~ procuring
activity and the supplier.

., .

3.4 asllistie Iindt . The protection blliatic limit.,=(p) ,..still be as
npecified in appendix A. No ballietic llm.it ehall ke 6pecffied for plate
thickne6s of 0.250 to 0.499 inch +lusiye.. ,.:, +.Er

3.5 StmOO corrosion resistance. Uhai stress corrosion “tesii~ is
epecif ied in the contrect or order (ace 6.2), plate O.750 inch and over in
thickness shall be resistant to stress corrosion cracking, with a minimum of 5
of the 9 specimens shoving no evidence of cracking at the end of 96 hours.

3.6 l%emal proceasinq. After final strain hardening performed during
Dlate f.sbrication, any thexmml procern?dng exceeding 200W ( 93%) excluding
;abxication by welding will neceneitate reverlf icatlon for conformance to 3.3,

3.4 and 3.5.

3.1 Dimensions. Dimensions shall be cm specified in the contract or order

(ftee6.2).

3.7.1 Tolerances. Unless othenrisa upacif led in the contract or order, the
pletes suhitted for acceptance ehell not vary from the mpecified dineneiona
&’ a. anoust greater than the tolerance. shown in ANSI H35.2. SIInilarly, the
thickneaa tolerance shall be aa apscif led in table 111. “

3
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F13L-A-46027G(HR)

TABLE IX. Mechanica 1 ProperticLv

Tenfiile Yield Strong*.
Stren@h 0.2s Offact Elongation

Thickness, inches Kei K.9i percent

0.250 to 0.499, i=l. 45.0 35.0 e

0.5C0 to
2.000, incl. 45.0 37.0 e

2.001 to

3.000. incl. 44.0 35.0 9

_y See 6.3.

_V The gage length shall ke 1.400 inch for platce having a n-inal thic~eae

of O.500 inch.

TASLE 111. Thicknes6 Tolerances

Ordered %lerame, inch
Thicknena, inchee dnuo P1U8.V

0.250 to 0.499. im=l. 0’.020
0.500 to o.8?.*,+&G&,L._ P,*...,,,., .- ..,-.9..?.%? ..-...-8...-L.,..,,..-,-.
0.876 to 1.125, lM1. o.03s
1.126 to 1.3750 iml. 0.040

1.376 to 3.000. lncl. 0.045

-y The values for the plus column are derived f- the full range of
tolerances eperified in t~e 3.1 @f ~SI n 35.2 ~eSE ~ va~~ -~ ‘n
the minus column. Fe? example, the tolerance on a 2.0 inch thick by e 73
inches wide plate would be an followsI

2%icknese tolerance (fr- ~SI ~ 3S.2) 1 O.oeo”
Full tolerance less m.inuo tolerance 0.160 - 0.045 - 0.ll5-

Derived plus tolerance 0.115=

Tatulated minus tolerance 0.0459



w2L-A-460276(MS)

3.8 Warkinq for identif lcati.m. Each plate shall be marked adjacent to one
plate edge with the manufacturer’ s name or trademark, the basic nuder of this
specification, the plate thickness in inches, the alloy designation and the ●
lot number or code relating to the lot number (see 4.3) . The height. of the
characters shall be 3/8 of an inch or greater. Impression stsmping shall not
be used unless permitted by the procuring activity.

3.8.1 Ballistic test plates. In addition t@ the markings in 3.8. each
ballistic test plate shall be marked with the letters PRS for First Article
test plates and ACC for Acceptance test plates. This marking shall be
impression stsmped on the edge in letters 3/8 inch high or greater. Ballistic
retest plates shall bs marked ‘Rio’and “X2” respectively (see A-50. 2).

3.9 Ballistic test plate information. A properly executed check list for
Armor Data, M2L46027 (figure 1) or equivalent, ehall & submitted with each
bsllistic test plate (see 6.5).

3.10 Wor)mwmhip. Plate shall be uniform in quality and clean, smooth and

sufficiently free frcm buckles, blisters, hard spots, damaged ends,
laminations and other defects which may affect its use.

4. NMJTY ASSURANCE PROVISIONS

4.1 I?espomibility for inspection. Unles6 otherwise specified in the
contract or purchase order, the centractor is responsible for the performance
of all inspection requirements as specified herein. Except as otherwise
~ecffied in the ~ ‘or purehaee &r, the ctmtructmr mry mer -his own or
am other facilities suitable for the performance of the inspection

.,

requirement a specified herein, unle=e disapproved by the Government. The
Government reserves the right to perform any of the inBpectiona set forth in a

the specification whera such inspections are deemed necessary to assure that

supplies and senices confozm to prascrikecl requirements.

4.1.1 Unless otherwise specified in the contract or order, ballistic test
plates shall ke forwarded to Commander, U.S. Army Aberdeen Proving Ground,

AT3’N : ~J@-~-A, Aberdeen Proving Ground, MD 21005, for ballistic testing

(see 6.2).

4.2 Classification of inspection. Inspection shall be classified as’
f allows:

(a) First article inspection (Gee 4.2.1) .

(b) Acceptance (production ).

4.2.1 First article inspection. First article inspection, except as
otherwise indicated in this specification, shall utilize the ssme reguiraments
and tact methods as the production acceptance inspection shown in 4.6.

6
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4.3 kt. A lot shall consist d all plate af tho same alloy and ordered
thickne~vMch have been procensed tmgcther by the same mill practice. The

weight of the finished plate in the lot shall not exceed 50.000 pounds and
shAll be su2xnltterlfor inspection as a tit.

4.4 Samplin~.

4.4.1 Sampling for first article testinq.

4.4.1.1 For chandcal composltion. Samples for chemical analysis shali be

removed from each plate selected for ballistic tasting and shall meet the
requirements when teeted as spccif ied in 4.6.1.

4.4.1.2 For mechanical properties. One tension test specimen shell be
removed frmm each plate that has been selected for ballistic testing and shall
meet the requircmenta when teeted an specified in 4.6.2.

4.4.1.3 For ballistic test. Twm plates, 12 inches by 36 inches of emch
thickneno to be supplied an the contract, ehall be sulxnitted for balli8tic
testing in accordance with appendix A. Thm orientation of thaso plates with
re8PcCt to the xmlling direction shall km at the option of the producer.

4.4 .1.4 For etreaa corrosion tests. The stress corrosion test specimens
shall be removed from the ssme plate that has been selected for bellistic
testing. The location and type of epecimen shall be as specified in 4.6.4.

4.4.2 Sampling for accopc.mce of production 10t6.

4.4.2.1 Chcmi.cal c=mpm nitien. Ttm snmple shall meat the chemlcnl

cmu-ition mwuiXUSI=Ce xhan teeted os apedflecl in 4.6.1.

4.4.2 .1.1 Ingot analY13iS. At least one sample shell be taken frm the

molten metal representing the ingots poured as a unit fxun the same source
molten meta 1. Canplete ingot analynio records shall bo available to the
Government at the producer’s facility.

4.4.2 .1.2 Product analysis. When eempling has not been made +n accordance
with 4.4.2.1.1. one nample shall be randomly taken f= each 4,000 pOund S ‘r
less in a lot. Conplete product analysis records shall bc available to the
Goverruaent at the contractor’ B fecility.

4.4.2.2 For mechanical ptupetiies. semples for teneion teste shall be
.selcctedfrom each lot in accordance with table IV.
rendomly selected tmm a d.iffcrent plate in the lot,
specimen shall be made f rm each semple. The S~Ple

~~i~enta when teStCd an 6pneified in 4.6.2.

Each sample shall te
and only one tension tent
shall meet the

7



MIL-A-46027G(MRI

TABLE IV. Number of TenBiOn Teete

Minimum nundxm 9

Lot size, pounds of BalrlpLesY

To 8,000, incl. 2

e,001 to 12,000, incl. 3
12,0Cl to 20,000, incl. 4

20,001 up 5

y If a lot consists of only one plate, one sample shall be required.

4.4.2.3 Ballistic testing. Gne plate, 12 inches by 36 inches. shall &

randomly selected from each lot for ballistic testing. The orientation of

plate with reepect to the rolling direction shall be at the ~tion of the
producer. The Bample Bhall meet the requirements when tested ae specified
4.6.3.

the

in

4.4.2.4 For etre66 corrosion teEtS. When required (see 6.2) , one Plate, 12

inches by 12 inches, shall be randomly selected fram each lot for stress
corrosion testing. The plate shall meet the requirements when tested an
specified in 4.6.4.

4.5 Examination.

4. 5.1 visual. Each plate shall ba examined for canplianoe with the
identification marking (see 3.B) and .workYMuMIhiE(mee 3.10) ‘“m-&i’&nts.

4.5.2 Dimensions. Plates within a lot shall bB mea-d to determine
compliance with requirements of paragraph 3.7 in accordance with the sampling

procedures approved by the procuring activity (Bee 6.2).

4.5.3 Preparation for shipment. Prior to shipment, examination shall be
made for compliance with the requirements of section

4.6 Tests.

4.6.1 Chendcal COreposition. Samples for chemical

prepared and tested in accordance with method 111 or
No. 151. In caee of dispute, analysis by method 111
acceptance or rejection.

5.

analysis shall &

112 of Fed. Test Method

shall ba the basis for

e
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4.6.2 Nachanical properties. Tension test specimenB shall bs prepared and
tested in accordance with AS2’HB 557. Specimens Ehall be taken in the
longitudinal direction. For material less than 0.500 inch in thicknene, a
standard rectangular tension test specimen shall be used. From plate in

ncanlnal thicknesses less than 0.500 to 1.500 Inchee, inrluslve, tension test
specimens 6hall be taken with tho axi B mldvay between the t- plate 6tUfaCeB i
from plate in nominal thicknossee greater than 1.500 inchss, the axiE of the
tension test specimen shall br three-f ourthe of the diat.ancc from one surface
to the other.

4 .6.3 Ballistic testinq. Ballistic testing shall bc in accordance with
appendix A. Test plate thJckncns, as measurad % the ~llintic testin9
agency. shall be used h cOnju=tiOn with table v and awend~x A tO dete~ine
the teat projectile as well aa the reguired V50 protection ballistic limit.
Thickness shall be determined as the average of et laast fOur thickness
measurement read on a deap throat micrometer or py means of an ultmaonic
device to the neareet 0.001 of an inch and rounded off to the neat’ast 0.005 of
an inch. Measurement ehall be made on the intended impact area.

T- V. Acceptance Sallietic Teat Plates

Angle of
Ordered Thickness, Obliquity

Inches projectile in Oeqrees

0.500 “- 0.749 Cal. .30 AP .30
0.750 - 1.000 Cal. .50 P’SP o

1.001 - 1.700 (2 typee 20 mu FSP and ., --- .
of projectiles) al ““.30’Ab “iii “’ “ o

1.701 ~ 2:000 Cal. .30 AP n2 o
2.001 - 3.000 cdl. .50 APM2 o’

4.6.4 Stress COIIOEiOn. The titrem corrosion specimens Bhall be stressed
at 30 K5i.

4.6.4.1 Capability requirements for resistance to stress corrosion. Nben
stress corrosion testing is required (see 6.2), stress cOr=Bion teat
specimenB she11 be prepared and te8te@ in accordance with ASTPlG 47.

4.7 Sajaction and ratast.

4.7.1 Unless othe~iee apeclfled in the contract or order, rejection and
retest sha11 bs conducted in accordance WIth the general sad ion of Fed. Tent
?lethodNo. 151 (see 6.2) .

9



MIL-A-46027G(kS)

4 .7.2 Ballietic. Rejection and retest of ballistic tefitplates shall be in

accordance with A-SO. 2. ●
4.7.3 Streee corroeion. Immediately upon notification of the failure of

the epecimens, the manufacturer may at his own expenee sulxnit thirteen
additional wecimena for testing. A minimum of seven specimens shall show no

cracks at the end of 96 hours when tested as specified in 4.6.4.

4.B Sw9uced testinq. At the discretion of the procuring activity, the
amount of testing may be reduced provided the results on consecutive lets

indicate that a uniform product meeting the testing requirements is Yeing
produced and providing the manufacturer agrees to maintain the same
manufacturing procedures.

5. PSZPASATION FOR DSLIVSRY

5.1 Preeervation and packagin~. Unless otherwise specified in the contract
or order, preservation and packaging shall be level C (see 6.2) .

5.1.1 Level C. Cleaning, dxying, preservation and packaging shall be in
accordance with manufacturer’ e ccmmnercialpractice.

S.2 Packin~. Unlee6 otherwise specified in the contract or order, packing
shall be level C (see 6.2).

S.2.1 Level C. Packing shall be in accordance with commercial practice

●-ate tO anmu= a~Pta~n a~ Oafe deliveq by the carrier for the mode of
transportation ‘employed.

.@

S.3 narkin~. In addition W aqy *clal marliing rqulred .&y t-he ccntract

or order, shipments shall be marked in ::ccordance with the,requirements of

IUL-ST*129. ,..

6. NCfES

6.1 Intended use. The armor L+pecified herein is for military vehicles.

6.2 Ordering data. Procurement documents should specify the following:

(a) Title,numberand date of this speciflcation and choice of alloy.
(b) Special mechanical propetiiefi and ballistic requirements, if required

(see 3.3 and 3.3.1).
(c) When Stress corrosion testing is required (see 3.5 a“d 4.6.4) .
(d) Oimension and tolerance requirements if other than in 3.7.1.
(e) When Qpre S6i0n stamping is permisfiible (see 3.8) .
(f) Where ballietic testing droll be performed if clifferent than in 4.1.1.
(g) Dimensional sampling procedure (eee 4.5.2).

10
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(h) Rejection and retemt requirement, if other than in 4.7.1.
(i) Preparation for nh.ipment, if other than in 5.1 and 5.2.
(j) Mditional marking, if requir~ (see 5.3).

6.3 Mechanical Propertiee to ballistic requircraents. The minimum

mechanical properties 6pecified (see 3.3) may not aseure altnninum armor plate
meeting the specified ballistic requirements (see 3.4).

6.4 Putential supplierB. Potential suppliere who have not previously
sWPlied a~OX Plate to ~~A-46027 and wioh tm have their material
ballistically tested may do so at their mm ewense. It is recomnende~ that
inquiries fox such testing k directed to Commander, U.S. ~xmy Test and
Evaluation Conrnand, A~N: DRSTE-TQ-D, Aberdeen Prvvin9 Ground, MD 21005.

6.5 Forum. Form N2Ld6027 (see figura 1) may be reproduced and used for

sukitt= the required data.

custodian: Prepsring activity:

A--m A- - HR

Saview Activities:

-- AL, AV, TE, AA Prmject No. 9535-A024
DSA - IS

User activities:

Am - AT

,.

I

o
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APPSNDIX A

SALLISTIC TEsTING GF ALUhIWUN ALLOY AWIOR PLATE
50S3 AND 5456

A-10 SCOPE

A-10.1 =. This appendixcoversthe minimumballisticlimitsfor
acceptablerequirementsof aluminumalloyarmorplate,weldable,5083and
5456,when testedin accordanceWith the Pr0Vi6i0nSOf t~s .w=~f i-t~on.

A-20 APPLICASLS DOCUMENTS

A-20.1 The following document forms a part of this appendix:

Proving Ground Accepts nce Test Procedure No. *- PFS-1,
2S June 1979, for Aluminum Alloy Armor - Plate, Forged,
Sxtnded.

(Copies of specifications, standards,
required ~ manufacturers in connection
should be obtained from the contracting
contracting officer. )

A-30 DEFINITIONS

handbooks, drawings, and publications
with ~ec ific acqui❑ition functions
activity or as directed & the

A-30. 1 Fair impact. A fair impact is an impact resulting from the striking

of the test plate w a projectile in normal flight (no yawing or tumbling) and
separated from another Lu@ect or the edge of the “plate, ‘hole, crack or spalled
area by an undisturbed area of at least two calibers.

,... . . .. ,,,.. .... ..-,....,. !...,.- .,,.,..,,4.,, ...

A-30. 2 Witne6s plate. A witness plate ie normally a 0.014 inch thick skeet
of 5052 H36 aluminum alloy (or a O.020 inch thick sheet of 2024-T3 aluminum

alloy placed six inches behind and parallel to the test plates or other
ballistic sample.

A-30.3 Complete penetration, protection, CP(P) . A protection complete
penetration is a penetration in which the projectile or one or more fragments
of a projectile or plate paae beyond the back of the test P1 ate and perforate
the witness plate.

A-30. 4 Partial penetration, protection, PP(P) . A patiial penetration is
any fair impact that is not a complete penetration.

A-30.5 ~. A gap iB defined ae the difference in velocity between the
high partial penetration (NPP) velocity and the lW complete penetration (LCP)
valocity when the NPP velocity is lower than the LCP.

12
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A-40 wuIRXM=4TS

A-40.1 Recis-nce to pana trat.icn. lb minimum required V50 bellictlc

limit shall be in accordance with the veluea shown in table- A-1 through A-5.

A-50.1 Ballistic tentn. Teeting shall be in accordance vlth Proving Ground
Acceptance Test Procedure AAA-PPE-l. 25 June 1979, for Al~n~ All- A~Or -
Plate, Forged. Extruded. except that nething in thie precedure ehall be
construed to eupereade or invalidate the requirements of this specification.

A-50.1.1 Tanm erature Conditioning. Prior to the test, the temt item(s)
will be temperature conditioned at least eight hours. The nnoatat ic cork rol
will be such that the average temperature of the ittm during the test shall be
72 ~ 15- (22 ~ WC}.

A-SO. 1.2 protection ballistic limit, SL( P).

A-50.1 .2.1 Normal circunatancea. The sL(P) shall consist ef an equal

ntrrbcr of fair impact canplete and partial penetration valecitiea attained kq
the up-and-down firing method. All EL(P) ‘S still & C~tI=d USi~ thC

higheat partial .penetration ‘veehcitiem am3 the lowest cm#e!te’.~n=tration
velocities. Firing ehall continue until either a 4-rOund =(P) having ●

maximwm =loclty spread of 60 fps or a *round 8L(P) h.sving a maximum velocity

epxead of 90 f pa has been attainetl, whichever cama f lrst in the mormal
sequeme of firing. If both occur simultaneously, the 6-~~d ~(p) ~11 ‘~
reportecl.

A-50.1 .2.2 Large cono of mixed reaultm. In the went that the LOnm of

mixed rcsulta (difference between the high pactial penetration velocity and
the lti cunplete pewtiatian ‘velOCitY.* Pp[p]’*l~it9 -9 ~-. ‘*Q
* lW cP[~I velocity) EZ9ee+.’?? *-8 it~ f=@J *-’W>*?! ‘* q*-i~
the specific.sticm mim-lmtsaballiatic reqnirementti. H’ the ‘1-* ~1~~’
penetration velocity in equal to or abeva the minimum epeclf ied ballistic
limit velocity for the ple.te tbicknesat the ballietic Unit will be camputed
on the br.sla of 4- or 6-rOunds using the smallest possible velocity apre.sd.
If the Ioueet complete penetration velocity is below the mini.mum allowable
hllietic ltit velecity, thn teeting will continue until a 10-rOumd
ballistic U.dt he6 been attained u81ng the 6mnllast peseihle velecity
spread . Ten-round ballictic limits will Ix! reperted as such on the amor date
form IUL46027.

A-SO.1.2.3 Seduction af large velocity gap in borderline caeea. If the

balliatic limit, which has been dete-ned, is within Z 10 fPa f= t-
minimum allowable tillistic limit and a gap exists which ie greater than 25
fpa, then anothar reund, or rcwnde, will be fired to reduce the gap to 25 fps
cm leee. l%e ballistic 3imit will then k racwputed using the akove
criteria. The recomputed BL(P) will be repofiad an the EL(P) of the plate (in
bardarline caaee, a reduction of the gap between tha high partial penetration
velocity and the lW cmplete velecity should zesult in a better evalnetion af
the EL(P).



MIL-A-46027G(MR)

A-50. 2 F&jection and retest of ballistic plates.

A-50.2.1 First article tests (rejection). Unlem otherwise specified in

the contract or order, failure of any of the fir6t article test plates to meet

the minimum tallistic requirements shown in the appendix of this specification
indicates failure of the product ana process.

A-50.2.2 First article (retests) . Resulxni6s~on of ballistic retest plates

shall not be made until the manufacturer has made the necessary corrections in
the processing of the material to the satisfaction of the procuricy activity .
Two retest plates shall be submitted for first article testing, and both tests
must pass; otherwise, the armor material shall ~ rejected-

A-50 .2.3 Acceptance tests (rejection) . Unless otherwise specified in the
contract or order, failure of a test plate to meet the ballistic requirements

in~cates failure of the lot; however, the final decision will depend on the

outcome of retests, if sulmdtted.

A-50. 2.4 Acceptance te6ts ( retests) . If a test plate representing a lot
fails to meet the ballietic requirement, the manufacturer, upon notification

of the fniluze may admit at hia am expense tw additional ,te6t plates from
the same lot for ballistic retast. If either of these plates fail the

ballistic test., the lot shall be rejected. The manufacturer may elect to

restit the lot after retreatment of the entire lot ty sulrnitting two
additional test platea. If either of these plates fail, the lot shall be
permanently rejetted.

A-50. 3 Disposition of ballistic tegt plates.

,., ., . . . . . ...... . .. . . .. . ,,, ,,, ., .. .
A-50. S.1 Fi.retafilcle be6t plate-. ufi ~r6qu&t of + Gplia+t’ wit h&n,.

15 &ys +ter .kllldtic ,teating,,firet article,,platefi will ~ returned. “as.,is”
to the applicant, at hii expenfie, unlefis’the ;plktee were de6trqed in testing.

A-50.3.2 Acceptance tewt plates. Acceptance test plates that comply with
the requirementsof this specification are considered as Pati of the lot they
~P~sent, and OwnerBhip Of the test Plates pasees to the Go=nunent with the
acceptance of that lot. Acceptance test platefi that fail to comply with the

P2gUir_entS of this specification are considered as part of the lot they
~P~sent and rain the Prqe*y Of the producer just as the rejectable lot
dcee. The failed plates will be returned, upon request, as in A-50.3. 1.

14



M2L-A-46027C(blR)

o TABLE A-I. nlnimum Raquired Bellimtic Limits - Caliber .30
AP H2 Rojectilas at 300 Obliquity

TbicknesB Aequ.ired Thic)meae Required Z’hickness Requi red

(inch) EL(Plf2xJ (inch) 6L(PJfP6 (inch) eL(P)fps

0.475 1291 0.580 1482 0.6e5 1651
0.480 1300 0.585 1490 0.690 1659
0.485 1310 0.590 149s 0.695 1667
0.490 1320 0.595 1507 0.700 1674
0.495 1329 0.600 1515

Lfo.5oo
0.705 1682

1339 0.605 1524 0.710 16e9
0.505 1348 0.610 1532 0.715
0.510

1!397
1357 0.615 1540 0.720 1704

0.515 1366 0.620 15bB 0.725 1712
0.520 1376 0.625 1556 0.730 1719
0.525 13a5 0.630 1564 0.735 1726
0.530 1394 0.635 1573 0.740 1734
0.535 1403 0.640 1581 0.745 1741
0.540 1412 0.645 1589 yo .749 1747
0.545 1421 0.650 1597 0.750 1748

I o.5s0 1430 0.655 1604 0.755 1755
0.555 1438 0.660 1622 0.760 1763
0.560 1447 0.665 1620 0.765 .1770
0.565 1456 0.670 1626
0.570

0.770 1777
1464 0.675 1636 0.775 1764

0 0.575 1473 0.6S0 1644

_y Specification rquimments for th.i.ateot start at crdered thickness 0.500
lmbm..- . ..

~/ Spacific.ation requirements for this test ene at ordere~ thicknesm 0.749
inches.

1.s



M2L-A-46027G (MS )

TASLS A-II. Minimum Seguired Ballistic Limits, Caliber .50 Fragment
Simulating Projectiles at O Oag. Obliquity : 5083 Alloy

.
Thickness Required Thickness Required Thicknem
(inch)

squired
BL(P)fps (inch) BL(P)fpe (inch) BLfP)fps

0.720 1657 0.035 2020 0.945 2438

0.725 1672 0.840 2036 0.950 2458
0.730 1686 0.b45 2055 0.955 2479
0.735 1701 0.850 2073 0.960 2500
0.740 1716 0.855 2091 0.965 2522
0.74s 1731 0.860 2109 0.970 2543

L1O.75O 1746 0.665 2127 0.975 2565
0.755 1761 0.870 2145 0.980 2587
0.760 1776 0.875 2164 o.9e5 2609
0.765 1791 0.B80 21s2 0.990
0.770

2631
1607 0.885 2201 0.995 2653

0.775 1.923 0.B90 2220 _vl. (loo 2676
0.780 1s3s 0.895 2239 1.005 2699
0.785 le54 0.900 zzse 1.010 2722
0.790 1s70 0.905 2277 1.015 2745
0.795 18%6 0.910 2297 1.020 276e
0.800 1903 0.915 2316 J..O25 2792
0.805 1919 0.920 2336 1.030 2815
O.elo 1936 0.925 2356 1.035 2839
o.els 1952 0.930 2376 1.040 2e63
0.620 1969 0.935 ‘2396 “1.045

..=

o.e25 19e6 0.940 2417 1.050 2912
o.e30 2.003. ●

,,, ,, ,(.. ,. -., .. ”, .,,,.... ,. i . .,.,!..., “’,

Al
,. ’.,,.

Specification requi’remi?htafor’this tea et&t at ordered thiduie”ss O.7S0
inches. ●

.,

2/ Specification requirements for this test and at ordered thickness 1.000
inches.

16
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M2L-A-46027G(MR)

TABLE A-III. Minti= -~rad SalMstic Limits. 20 MIDFra9nt
Simulating projertiles at @ Obliquity

Thicknem.s Raqulred Thickness Required TNcknesn Required
(inch) L3L(P)zptl (inch) sL(P)fps (inch) 6L(P)fps

0.940
0.945
0.950
0.955
0.S60
0.965
0.970
0.975
0.980
0.985
0.900
0.995

L/1.000
1.005
1.010
1.015
1.020
1.025
1.030
1.035
1.040
1.045
1.0s0
1.055
1.060
1.065
1.070
1.075
1.080
1.085
1.090
1.095
1.100
1.105
1.110
1.115
1.120
1.125

_ 1.130
1.135

1284
1293
1302
1312
1321
1330
1339
1349
1358
1367
1376
1385
1395
1404
1413
1422
1432
1441
1450
1459
1469
147B
1487
1496
1506
1515
1524
1533
1543
1552
156
1570
1579
1589
1598
1607
1616
1626
1635
1644

1.140
1.145
1.150
1.155
1.160
1.165
1.170
1.175
1.lBO
1.185
1.190
1.195
1.200
1.205
1.210
1.215
1.220
1.225
1.230
1.235
1.240
1.245
1.250
1.255
1.260
1.265
1.270
1.275
1.280
1.2e5
1.290
1.295
1.300
1.305
1.310
1.315
1.320
1.325
1.330
1.335

1653
1663
1672
1681
1690
1700
1709
1718
1727
1737
1746
1755
1164
1773
1783
1792
leol
lalo
1820
1E29
1838
1847
1B57
1866
le75
1804
le94
1903
1913
1922
1932
1942
1951 .
1961
1971
19B1
1991
2000
2010
2021

1.340

1.345
1.350
1.355
1.360
1.365
1.370
1.375
1.380
1.3e5
1.390
1.395
1.400
1.405
1.410

1.415
1.420
1.425
1.430
1.435
1.440
1.445
1.450
1.455
1.460
1.465
1.470
1.475
1.480
1.485
1.490
1.495
1.500
1.505
1.510
1.515
1.520
1.525
1.530
1.535

2031
2041
2051
2061
2072
2082
2092
2103
2113
2124
2234
2145
2156
2167
2178
2188
2199
2210
2221
2233
2244
2255
2266
2278
2209
2300
2312
2324
2335
2347
2359
2373
2382
2394
2406
2418
2431
2443
2455
2467

(Continued on next page)
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M2*A-46027G(MRI

TABLE A-III. (Continued)

‘zhickneam aR9quired Thickness Requixmd Thickness Required
(inch) BL(P)fps (inch) BL(P)fps (inch) BL(P)fp6

1.540 2480 1.615 2673 1.685 2867
1.545 2492 1.620 2686 1.690 2e81
1.550 2505 1.625 27oO 1.695 2896
1.555 2517 1.630 2713 ~/~.7oo 2910
1.560 2530 1.635 2727 1.705 2925
1.565 2542 1.640 2741 1.710 2940
1.570 2555 1.645 2754 1.715 2954
1.575 2568 1.650 2768 1.720 2969
1.580 2581 1.655 2782 1.725 2984
1.585 2594 1.660 2796 1.730 2999
1.590 2607 1.665 2810 1.735 3014
1.595 2620 1.670 2824 1.740 3029
1.600 2633 1.675 2838 1.745 3045
1.605 2646 1.680 2853 1.7s0 3060
1.610 2660

y Specification zquireme.ta for this test start at ‘ordered thickness 1.001
inches.

2/ Specificitionrequirementsfor tMs test end at ordered thickness 1.700
inches.

●
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u2bA46027C(MR )

TABL3 A-Iv. 14iniuum Required Ballistic Limite, Caliber .30
AP, R2 Projectiles at @ Obliquity

Thickneaa Required Thicknesll Required Thickness Required

(inch) BLf P)fp8 (inch) BL(P)fps (inch) BL(P)fps

0.940
0.945
0.950
0.955
0.960
0.965
0.970
0.975
0.9s0
0.985
0.990
0.995

_yl. fJoo

1.005
1.010
1.015
1.020
1.025
1.030
1.035
1.040
1.045
1.050
1.0s5
1.060
1.065
1.070
1.075
1.0s0
l.oes
1.090
1.095
1.100
1.105
1.110
1.115
1.120
1.125
1.130
1.135
1.140
1.145
1.150
1.155
1.160

1744
17s0
1757
1763
1769
1775
17al
1787
1793
1799
1805
1s11
1616
1s22
le2e
la34
1840
1646
18s2
18S7
1863
1S69
3.B7S
1B80
16S6
1892
1s97
1903
1909
1914
1920
1925
1931
1937
1942
194e
19s3
1959
1964
1970
1975
1980
1906
1991
1997

1.165
1.170
1.175
1.180
1.1s5
1.190
1.195

1.200
1.205
1.210
1.21s
1.220
1.225
1.230
1.235
1.240
1.245
1.250
1.255
1.260
1.26S
1.270
1.275
1.280
1.2a5
1.290
1.29S
1.300
1.305
1.310
1.315
1.320
1.325
1.330
1.33s
1.340
1.34s
1.3s0
1.3ss
1.360
1.365
1.370
1.375
1.3B0
1.385

2002
2007
2013
zole
2023
2029
2034
2039
2044
2050
2055
2060
2066
2071
2076
2081
2oe6
2091
2096
2102
2107
2312
2117
2122
2127
2132
2137
2142
2147
2152
2157
2162
2167
2172
2177
2162
2187
2192
2197
2202
2207
2212
2216
2221
2226

1.390
1.395
1.400
1.405
1.410
1.415
“1.4>0
1.425
1.430
1.43s
1.440
1.445
1.450
1.455
1.460
1.465
1.470
1.475
1.460
1.485
1.490
1.495
1.Soc
1.505
1.s10
1.s15
1.520
1.S25
1.s30
1.535
1.s40
1.s45
1.550
1.555
1.S60
1.S65
1.S70
1.575
1.seo
1.se5
1.S90
1.595
1.600
1.605
1.610

2231
2236
2240
2245
2250
2255
2260

2264
2269
2274
2279
22e3
228e
2293
2298

2302
2307
2312
2316

2323
2326
2330
2335
2340
2344
2349
2353
235e
2362
2367
2372
2376
2381
2385
2390
2394
2399
2403
240e
2412
2417
2421
2426
2430
2434

(Continued on next page)
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M2L-A-46027G(MA)

l’ASLS A-Iv. (Cuntinwd )

●
Z’hickuess Required ‘zhicknasc Aaquired Thicknems Aaquired
(inch) sL(P)fps (inch)

1.615 2439 1.785

1.620 2443 1.790

1.625 2448 1.795
1.630 2452 l.eoo
1.635 2456 1.605
1.640 2461 1.010
1.645 2465 I. Ells

1.650 2470 1.820

1.655 2474 1.825
1.660 247’8 1. e30
1.665 2483 1.635

1.670 2487 1.840
1.675 2492 1.845
1.660 2496 1.850
1. 6s5 25OO 1.855
1.690 2504 1.660
1.695 2509 1.865
1.700 2513 1.B70
1.705 2517

1.710

1.875
2522 l.eao

1.715 2526 1.885
1.720 2530 1.890
1.725 2543 1.895
1.730 2539 1,900
1.735 2544 1.905

1.740 as47 a,. ?+o
i.7A5 2552 1.915

1.750 2556 1.920

1.755 2560 1.925
1.760 2564 1.930
1.765 2568 1.935
1.770 2573 1.940
1.775 2577 1.945
1.780 25&1 1.950

sL(P)fp.e (inch) SLIP)fpO

2585 1.9s5 2724
2569 1.960 2728
2593 1.965 2732
2598 1.970 2736
2602 1.975 2740
2606 1.980 2744
2610 1.985 2746
2614 1.990 2752
2618 1.995 2756
2623 ~/2 .000 2760
2627 2.005 2763
2631 2.010 2767
2635 2.015 2771
2639 2.020 2775
2643 2.025 2779
2647 2~030 27e3
2651 2.035 27e7
2655 2.040 2791
2660 2:045 2794
2664 2.050 279S
266e 2.055 2e02
2672 2.060 2S06
2676 2.065 2B1O
..2680 2.07.0 2014
2684 2:075 2s18

2660 .a.oeo 2s22
2692 2.085 2s25
2696 2.090 2S29
2700 2.095 2833
2704 2.100 2e37
270e
2712
2716
272o

●

y Specification requirements for this test start at ordered thickness 1.001

inches.

y Qeciflcation requirements for this test end at ordered thickness 2.000

inches.

●
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MIL-A-46027G(NR)

o
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TA23.E A-V. ?Unimum Required 2alliotic Limits, Caliber .50
AP, M2 Projectilaa at @ Obliquity

Thickness Required Thicknef.Is Raquired Thickness Aaquired

(inch) eL(P)fps (inch] eL{P}fp13 llnch) 2L(P)fps

1.950
1.955

1.960
1.965
1.970
1.975
1.980
1.985

1.990
1.995

_u2.000

2.005
2.010
2.015
2.020
2.025
2.030
2.035
2.040
2.o45
2.0s0
2.oS5
2.060
2.065
2.070
2.075
2. 0s0
2.085
2.090
2.095

2.100
2.105
2.110
2.115
2.120
2.125
2.130

2.135
2.140
2.145

2027
2030
2032
2035
2038
2041
2043
2046
2049
2052
2054
2057
2060
2063
2066
2069
2072
2074
2077
2080
2083
2086
208e
2091
2904
2097
2100
2102
2105
2108
2111
2114
2116
2119
2122
212s
2127
2130
2133
2136

2.150
2.155
2.160
2.165
2.170
2.175
2.180
2.185
2.190
2.195
2.200
2.205
2.210
2.215
2.220
2.225
2.230
2.23S .
2.240
2.245
2.250
2.25S
2.260
2.265
2.270
2.275
2.2eo
2.26s
2.290
2.29S
2.300
2.305
2.310
2.315
2.320
2.32S
2.330
2.33S
2.340
2.34S

213e
2141
2144
2147
2149
21s2
21s5
21s8
2160
2163
2166
2168
2171
2174
2176
2179
21432
2184
2187
2190
2193
219S
2198
2201
2203
2206
2209
2211
2214
2217
2217
2217
2217
2217
2217
2217
2217
2217
2217
2217

2.350
2.355
2.360
2.365
2.370
2.375
2.380
2.385
2.390
2.395
2.400
2.40S
2.410
2.41S
2.420
2.425
2.430
2.43S
2.440
2.445
9.450
2.4SS
2.460

‘2.46S
2.470
2;47S
2.4eo
2.405
2.490
2.49S
2.500
2.50S
2.s10
2. 51s
2.s20
2.525
2.530
2. S35
2.540
2.S4S

2217
2217
2217
2217
2217
2217
2217
2217
2217
2217
2217
2217
2217
2217
2217
Zzl-i
2217
2217
2217
2220
Jaa2T.3
2226
222E
2231
2234
2237
2239
2242
224S
2240
2250
22S3
2256
2259
2261
2264
2267
2270
2272
227S

(-ntinued on next pege )
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M3L-A-46027G(MR)

TABLE A-V. (Continued)

Thickness Required Thickness Required Thickness Required

(inch) 3z[P)fps (inch) RL(P)fpB (inch) BL(P)fps

2.5S0
2.555
2.560
2.565
2.570
2.575
2.580
2.585
2.590
2.595
2.600
2.605
2.610
2.615
2.620
2.625
2.630
2.635
2.640
2.645
2.6S0
2.655
2.660
2.665
2.670
2.675
2@ed
2.685
2.690
2.695
2.700
2.7o5
2.710
2.725
2.720
2.725
2.730

2278
2281
2263
2286
22E9
2292
2294
2297
23oO
2303
23o5
2308
2311
2314
2316
2319
2322
2325
2327
2330
2333
a336
2338
2341
2344
2347

. .2349
2352
2355
2350
2360
2363
2366
2369
2371
2374
2377

2.735
2.740
2.745
2.750
2.755
2.760
2.765
2.77o
2.775
2.780
2.7E5
2.790
2.795
2.800
2.8o5
2.s10
2.815
2.820
2.825
2.830
2,635
.2.840
2.845
2.650
2.a55
2.860
,&&65
2.870
2.675
2.880
2.865
2.890
2.895
2.9oO
2.905
2.510
2.915

2380
2382
2385
2368
2391
2393
2396
2399
2402
2404
2407
2410
2413
2415
241,9
2421
2424
2426
2429
2432
2435
2637
2440
2443
2446
2448

,,.,445,1
2454
2457
2459
2462
2465
2468
2470
2473
2476
2479

2.920
2.925
2.930
2.935
2.940
2.945
2.950
2.555
2.960
2.965
2.970
2.!375
2.980
2.985
2.990
2.995

~/3.000

3.005
3.010
3.01s
3.020
3.025
‘3.030
3.035
3.040
3:045
3.050
k:oss
3.060
3.065
3.070
3.075
3.0%0
3.085
3.090
3.095
3.100

24E1
2404
2487
2490
2492
2495
249E
2501
25o3
2506
2509
2512
2514
2517
2520
2523
2525
2528
2531
‘2534
‘2536
2539
“2542
2545
2547
2550
2553

‘‘“2556
2558
2561
2564
2567
2569
2572
2575
2578
25BO

_u Gpecificati.n requirements for this test
inches.

g 6p8cificati0n requi.remente for this te6t
inches.

start at ordered thickness 2.001

end at ordered .thicknees 3.000

.

●

*U.S. Q0vcnr4M .147 ,$t, ”T, we OFFICE: ,,*4-70S.0. O, AO, O*

. . 22



mm, TM* em “v t9 rw--l f..tit.-tt. t

o

0

0

t

—

IumAm c& ImOmx?xcs
L?m-r.u 1 ?i (.2* -1 V-1 1 -. 2= I -

I

I

t I I



STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(seeIamndau - RfrmF w)

00 CUWENTNuUmER 2. mcuuEMT 717U
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